Phosphodiesterase isozyme inhibition and the potentiation by zaprinast of endothelium-derived relaxing factor and guanylate cyclase stimulating agents in vascular smooth muscle.
We have examined the interaction of zaprinast with mediators of guanylate cyclase on the relaxation of aortic smooth muscle. Zaprinast, a selective inhibitor of the low Km-cyclic GMP (cGMP) phosphodiesterase [low Km cGMP phosphodiesterase (PDE)], was equally effective in relaxing phenylephrine-contracted aortas from spontaneously hypertensive rats (SHR) and Wistar-Kyoto rats (WKY) with an intact endothelium [EC50 = 7.6 (3.5-16.6) microM vs. 9.3 (4.1-21.3) microM, respectively]. In contrast, the vasorelaxant activity of zaprinast in intact and denuded phenylephrine-contracted guinea pig aortas, as well as denuded (SHR and WKY) aortas was minimal. Sodium nitroprusside and atriopeptin II were significantly (P less than .05) more potent as vasorelaxants in denuded SHR aortas when compared with denuded aortas from WKY. Pretreatment with zaprinast potentiated the vasorelaxant potency of sodium nitroprusside in both SHR and WKY aortas whereas atriopeptin II responses were potentiated only in WKY aortas. In studies with the low Km cGMP PDE, isolated via DEAE column chromatography, the apparent Km for cGMP and potency of zaprinast were approximately 2-fold greater (P less than .05) in WKY when compared with the same PDE isozyme isolated from SHR aortic preparations. However, the Vmax (picomoles per milligram per minute) for cGMP hydrolysis was greater in SHR than in WKY. In conclusion, these data show that, although there are no apparent differences in the influence of spontaneously released endothelium-derived relaxing factor from SHR and WKY aortas, reactivity differences to other agents known to stimulate guanylate cyclase activity exist between SHR and WKY denuded aortas.(ABSTRACT TRUNCATED AT 250 WORDS)